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Abstract – There are increasing indications that the contribution of holding costs and its 
impact on housing affordability is very significant. Their importance and perceived high level 
impact of these costs can be gauged from considering the unprecedented level of attention 
policy makers have given them recently. This may be evidenced, for example, with the 
embedding of specific strategies to address burgeoning holding costs (and particularly those 
cost savings associated with streamlining regulatory assessment) within statutory instruments 
such as the Queensland Housing Affordability Strategy, and the South East Queensland 
Regional Plan. However, several key issues require further investigation. Firstly, the 
computation and methodology behind the calculation of holding costs varies widely. In fact, 
it is not only variable, but in some instances completely ignored. Secondly, some ambiguity 
exists in terms of the inclusion of various elements of holding costs and assessment of their 
relative contribution. Perhaps this may in part be explained by their nature: such costs are not 
always immediately apparent. They are not as visible as more tangible cost items associated 
with greenfield development such as regulatory fees, government taxes, acquisition costs, 
selling fees, commissions and others. Holding costs are also more difficult to evaluate since 
for the most part they must be ultimately assessed over time in an ever-changing environment 
based on their strong relationship with opportunity cost which is in turn dependant, inter alia, 
upon prevailing inflation and / or interest rates. This paper seeks to provide a more detailed 
investigation of those elements related to holding costs, and in so doing determine the size of 
their impact specifically on the end user. It extends research already conducted by the author 
in this area clarifying the extent to which holding costs impact housing affordability. 
Geographical diversity indicated by the considerable variation between various planning 
instruments and the length of regulatory assessment periods suggests further research should 
adopt a case study approach in order to test the relevance of theoretical modelling conducted.  
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INTRODUCTION 
 
The economic evaluation of land development projects, like many other kinds of projects, is 
typically undertaken by using different measures of value based on discounted cash flows. 
Therefore, the element of time is a critical determinant of viability since the discount applied 
to any project is always based on discount over time. As pointed out in a recent Urbis report 
(Walker et al., 2008), like all industries, time is of the essence to the land development 
business. Since time is critical, it is apparent that if a project takes longer to come to 
realisation, for any reason, then the costs of that project will increase. In the case of a 
property development project, costs relating to that portion of time when a project is held up 
are generally regarded as “holding costs”. This is in accordance with a more generalised view 
that delays in the production process - whatever that process may be - lead to reduced or 
cancelled financial returns due to increased holding costs. 
 
Holding costs can take many forms, but always relates one way or another with regards a 
computation of the “carrying costs” of an initial outlay that has yet to fully realise its ultimate 
yield. Although sometimes considered a “hidden” cost, it is submitted that holding costs 
prospectively represent a major determinate of value. Considered in the context of housing 
affordability, it is therefore potentially pervasive. It may also affect other financial aspects 
related to land development; for example, the profitability of developers, the actions of 
financiers, and the preparedness of investors and other stakeholders to support a project.  
 
This paper focuses on the varying approaches and methodologies adopted when the 
calculation of holding costs is undertaken, focussing on greenfield development. A review of 
the literature reveals considerable lack of uniformity in this regard, whilst acknowledging 
there may be some consistency in embracing first principles relating to holding cost theory. 
There is even less clarity in quantitative determination, especially in Australia where there 
has been only limited empirical analysis undertaken. This is despite a growing quantum of 
research undertaken in relation to various elements connected with housing affordability. The 
end result has been a modicum of qualitative commentary. There have been few attempts at 
finer-tuned analysis that exposes a quantified level of holding cost calculated with underlying 
significant rigour. 
 
It may therefore not be too surprising that this matter appears to be highly prioritised upon the 
Australian Government’s housing research agenda. A recent Government report (National 
Housing Supply Council - State of Supply Report, 2009) highlights prioritised research topics 
under consideration which includes the development of a housing cost model built on data 
pertaining to all inputs to the final cost of housing for consumers. These inputs would 
specifically include land holding costs as well as other factors1.  This agenda would appear to 
be consistent with research currently being undertaken by AHURI. For example, a recent 
positioning paper (Gurran et al., 2008) outlined attempts at quantification of the direct costs 
to housing development arising from government taxes and planning regulations; however 
final results inclusive of multiple case study methodology have yet to issue. 
 
 
  
                                                 
1 These factors will includes matters such as raw land costs, development costs and charges, housing production costs, development margins 
and others. The objective is to be able to model these inputs across housing types, geographical locations and market conditions. This 
research objective relates to the need to fill information gaps identified as part of drafting the first State of Supply Report 
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METHODS 
 
This paper further develops previous modelling (Garner, 2008, 2009) seeking to quantify the 
impact of holding costs on housing affordability - in particular, the consequences of extended 
regulatory assessment periods as a component of holding costs. However, the focus here is to 
examine holding cost theory, and how it is applied (or in some cases not applied) in the 
computation of land development projects. 
 
Since the cost of housing impacts housing affordability, examination of linkages with holding 
costs therefore has potential to provide greater exposition of housing affordability equations. 
Understanding the nature and composition of holding costs applying in residential property 
markets (particularly greenfield development) provides a basis for understanding the impact 
of indirect regulatory costs – in particular, costs which may be associated with the length of 
the regulatory assessment period.  
 
The literature review covers the background to holding cost theory and generally accepted 
“first principles”. It proceeds to provide further insight by providing a comparative 
methodology of the application of holding cost theory, in the process examining linkages 
with land supply problems, timeliness of regulatory assessment, and any ensuing apparent 
financial impacts and other perspectives.  
 
The focus of this paper is therefore to examine holding cost theory based on the hypotheses 
that it is a primary driver of housing affordability. Connections between regulatory 
assessment, holding costs and housing affordability are central themes explored throughout. 
The dimensions of regulatory assessment as part of the “development pipeline” are given 
some attention, in order to establish the extent of diversity that exists between different 
regulatory regimes. The outcomes of this are compared against attempts at quantifying 
holding cost impact as reviewed in the literature. 
 
This provides additional foundation for related research conducted by the author, in particular 
the examination of assessment periods against various holding cost elements (and / or the 
total quantum of holding costs) via spreadsheet scenario analysis. This allows a comparison 
of outcomes through the modelling of independent variables, such as interest rates (in 
particular), and the passage of time. In this way, the impacts on housing affordability are 
ultimately clarified by testing the impact of the major drivers of holding costs.  
 
Geographically, there is considerable variation between various planning instruments and the 
length of regulatory assessment periods.  This implies the need to collect empirical evidence 
based on various group relationship data - a case study approach. Whilst this paper stops 
short of field testing predictive models that have potential to reliably quantify the impact of 
planning delays, and other holding cost variables, it may be anticipated that such models 
could be readily developed as a result of this preliminary research.  
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THEORETICAL ASPECTS RELATING TO HOLDING COST 
CALCULATIONS 
 
The Complexity of the Holding Cost Calculation 
 
Quantifying holding costs and other costs associated with delays in obtaining assessment and 
approvals can be complex depending on the Project and the variables applying in particular 
circumstances. However, the situation becomes more complicated since holding costs can 
occur over any or even all stages involved in a property development pipeline (i.e. those 
stages over which a property is developed – from initial strategic identification of a site, until 
construction completion and beyond2). 
 
The Queensland Government’s recent ‘Affordable Housing Strategy’ (QHAS) acknowledges 
holding costs due to costs associated with delays in obtaining assessment and approvals can 
add up to $20,000 per unit to the end price (Queensland Housing Affordability Strategy, 
2007). These are denoted as being “development holding costs during the assessment period” 
This cost – “adding between $15,000 - $20,000 per dwelling” is stated to be passed on to the 
end purchaser. Even though the QHAS does not elucidate their computation methodology, 
some commentators believe this to be a conservative figure, and highlight the extent to which 
these costs can escalate. As an example, an RDC Media Release (Elliott, 2007) calculated 
that in a recent Queensland development project the tax and regulatory charges accounted for 
26% of the purchase price of $579,000. It is pointed out that excessive delays and massive 
court costs (on appeals) all result in excessive holding costs. In the aforementioned example, 
involving a 112 apartment project in Brisbane’s West End, a total tax bill of $150,000 per 
unit was revealed. Elliot calculates GST on the sale ($57,000) state stamp duty on sale 
($21,522) GST on construction ($32,044) then the Brisbane Council infrastructure charges 
($22,857) plus the state land tax ($2,779) and council rates ($2,161) along with state 
registration fees for titles ($141). He believes the situation is similar elsewhere, but is worst 
of all in Sydney. 
 
In the aforementioned example, the interest bill on the holding cost associated with delays in 
council assessment is calculated to be $8,928. However, the analyst provides limited 
information as to either how this cost was derived, or any detail on the methodology used. It 
also ignores other holding costs associated over the total development timeframe; for 
example, opportunity costs commencing with commitment upon land acquisition, re-
financing requirement (if any), and financial commitments during construction. 
 
Since holding costs are incurred over the total period of financial commitment by 
stakeholders, they are impacted by various responses to market conditions existing and 
changing over that time. In the case of a greenfield development, this includes not only 
prevailing interest rates / investment alternatives that underpin the opportunity cost, but also 
the period of investment commencing with property acquisition right through to time taken 
for sales to be effected upon dwelling completion. This fundamentally involves the demand / 
supply equation, adding even further complication since this equation must also take into 
account the aspect of human nature itself. We are reminded of this in a recent study which 
suggests that housing prices are “better explained in terms of human behaviour and social 
changes than by mere trend analysis” (Small, 2009). The implication that there are strong 
connections between social dynamics of the household and economic behaviour further 
                                                 
2 Holding costs continue to be incurred by a developer until completion and settlement of sales of all allotments on a development. 
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complicates the housing affordability equation. This appears to have been recognised by 
other commentators determining that household lifecycles and behaviour are strongly 
relevant factors in relation to housing affordability. For example a recent AHURI report 
(Wood & Ong, 2009) found that residential moves made by households during a spell living 
in affordable housing are associated with the onset of housing affordability stress because 
these moves tend to involve trading up in the housing market. This latter report also found 
that precarious housing affordability circumstances are particularly evident among younger 
couples with dependent children, a stage in the life cycle that is associated with pressing 
spending needs. 
 
 
Holding cost measurement – a derivation of the EOQ model 
 
The basic EOQ (Economic Order Quantity) model identifies the penalty associated with 
ordering either too much or too little. Holding costs are in reality simply a derivation of the 
EOQ model, where the shape of the “holding cost curve” demonstrates the sensitivity of the 
basic EOQ model to lot-size errors when holding costs are assumed to be a strictly increasing 
(though not necessarily linear) function of average inventory (Brown, Conine, & Tamarkin, 
1986). The premise is that the penalty associated with ordering either too much or too little is 
a function not only of the size of the error but of the shape of the holding-cost curve as well. 
 
Derivations of the EOQ model may be found in a variety of applications. For example, most 
models of inventory control utilise modified versions of the EOQ formula, with the capital 
cost of holding inventory able to be calculated by adding a fixed interest rate, r, times the 
purchase price, C, to the out-of pocket holding cost  However, this assumes the per unit 
purchase price is constant, therefore where the purchase price t varies over time, methods for 
computing an adjusted interest rate, r, are suggested along with modifications of well-known 
heuristics and formulas for lot-sizing, with r being estimated as the sum of the unadjusted 
interest rate and the average expected purchase price decrease, measured over a period 
between 1/3 and 2/3 of the length of the order cycle (Berling, 2007). Other variations of the 
economic order quantity (EOQ) model such as Ferguson’s (Ferguson, Jayaraman, & Souza, 
2007) enable it use in the case of  perishable goods, such as milk, and produce. This is 
achieved by considering cumulative holding cost as a nonlinear function of time. In this 
instance the holding cost curve parameters can be estimated via a regression approach from 
the product’s usual holding cost (storage plus capital costs), lifetime, and markdown policy. 
Thus, a significant improvement in cost vis-à-vis the classic EOQ model is provided. 
 
Some commentators determine that holding cost rate represent outcomes of a net present 
value approach, and an average cost approach, which are approximately equivalent. This has 
been the approach undertaken for more complex inventory holding cost measurement. An 
example of this may be seen in the measurement of inventory in a two-product system 
involving joint manufacturing and remanufacturing (Çorbacıoğlua & van der Laan, 2007) 
whom conclude that the correct holding cost rates deviate from traditional valuation 
methodology, with impact on operational performance demonstrable.  
 
Nonetheless, it is the EOQ model that forms the basis for examining the cost of holding 
money. In the context of hyperinflationary conditions, research undertaken in the UK 
(Higson, Shinozawa, & Tippett, 2007) has enabled methodology for estimation of loss in 
purchasing power from holding monetary items able to be tested via a 'two point' estimation 
formulae. This appears to be effective in scenarios where only sparse information sets are 
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available – albeit certain assumptions being made about the way monetary holdings respond 
to variations in the purchasing power of the currency. 
 
 
The Relevance of Opportunity Cost & the Use of Capitalisation and 
Discounting 
 
The Present Value & Discount Factor 
 
The holding cost of an investment is generally regarded as being equivalent to opportunity 
cost. Opportunity cost has been, in its simplest form, described as a term used by economists 
to depict when someone forgoes one opportunity to take another (Powell & Stringham, 
2004).  Another definition (Miles, Berens, & Weiss, 2004) describes opportunity cost as 
being interest that could have been earned that is forgone: this forgone interest represents the 
opportunity cost associated with receiving a dollar in the future rather than today. 
Consequently, today’s value, or the present value, of the dollar to be received in a given time 
period should be reduced by the cost of the “lost opportunity” over that same time period. 
 
The concept of opportunity cost therefore involves the calculation of a present value, on the 
basis that we are solving for the difference between the current day value of a compounded 
future amount. The amount of interest that could have been earned during the term of an 
investment – the compound interest – represents the difference between the present value and 
the future value amount, and is known as the discount. Guthrie describes the discount as 
being the “shrinkage” that occurs when an amount of money is moved back in time at the 
compound interest rate (Guthrie & Lemon, 2004). This is also more generally known as the 
opportunity cost, or perhaps more colloquially, opportunity “lost”. 
 
The general present value formula is expressed as: 
 
( )ni
FV
PV += 1  
Where  
PV is the Present Value 
FV is the Future value 
i s the interest rate per period 
n s the total interest periods 
 
The transposed formula ( ) niFVPV −+= 1  is typically expressed since it is easier 
that way for the algebraic calculator. The factor ( ) ni −+1  is the discount factor (also known 
as the present worth of 1 factor), that is simply the reciprocal of the accumulation factor, i.e. 
( )ni+1  which is the basic tool for solving accrued compound interest. 
 
Thus, we can determine that the discount factor for an investment that can earn 9.5% per 
annum over 15 years is (1+0.095)-15. Thus, an asset worth $100,000 in 15 years time can be 
calculated to have a present value of $25,632. The difference between the asset’s future worth 
of $100,000 and the present value, i.e. in this case $74,368, represents the “opportunity cost” 
of investing $25,632 over 15 years, or the amount of interest that could have been earned at 
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the relevant compound interest rate, had it been invested. Therefore we have a formulae for 
Opportunity Cost oC as: 
 
( ) ⎥⎦⎤⎢⎣⎡ −+−= niFVFVoC 1  
 
It is this imputed value over time that is fundamental to the concept of “holding cost”. If an 
investment is made in a certain asset that requires it to be held during a period in which incurs 
no growth, then the amount of interest foregone because of the need to “hold” the investment 
is equivalent to the “opportunity cost” of holding the asset. In other words, one depiction is 
that it represents the interest foregone due to the expense made on the outlay. 
 
Selection of Interest Rate Applicable for the Calculation of Opportunity Cost 
 
Obviously, the longer the time taken, the greater the cost of holding the asset. However, what 
is often the greatest difficulty to determine is the selection of the interest rate. As pointed out 
(Darnell & Evans, 1988), the rate of interest provides the correct measure only if the relevant 
alternative to holding cash balances is holding interest bearing assets. That suggests that the 
opportunity cost measurement should reflect the utility that is anticipated to having to forgo 
as a result of making the choice to hold money. The definition given for “Opportunity cost” 
therefore relies upon a comparison between holding non-interest bearing money, and the best 
alternative providing the greatest financial yield.  
 
The usual approach to measuring the cost of holding money is to note that by holding cash 
balances an individual foregoes income that could be earned on an interest-bearing asset 
(Darnell & Evans, 1988). From this, Darnell states, it is usually inferred that the   'opportunity 
cost' of holding cash is determined by the rate of interest. Further, any debate has been over 
the selection of a data proxy for the rate of interest (e.g. should it be a short/long rate? the 
dividend price ratio? the whole structure of interest rates? etc.). The value v of holding non-
interest bearing money is zero, since the future value of $1 remains $1, no matter the passage 
of time: the face value remains the same. In that instance, 11 =v . In the case of holding 
interest bearing money the formula is equivalent to the impact of r the nominal interest rate is  ( )rv += 12 . However, as Darnell argues, the value of holding a physical good is equivalent 
to a change in value due to η inflation, expressed as ( )η+= 13v . Thus, the results for each 
possibility can be expressed in the following table 1: 
 
Table 1- Derivation of financial gains foregone (the "best alternatives" for holding cash) 
Action Relevant alternative 
action 
Percentage gain foregone 
Holding non-interest 
bearing money 
Holding interest bearing 
money ( ) rvvv =− 112 /  
Holding non-interest 
bearing money 
Holding a physical good ( ) η=− 113 / vvv  
Taken from The Holding Cost of Money (Darnell & Evans, 1988) 
 
This argues that in determining the cost of holding these money balances is the greater of the 
nominal interest rate, and the inflation rate. This is because whilst the monetary gain foregone 
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in the case of purchase of an interest bearing asset is the nominal interest rate, the monetary 
gain foregone in the case of a good is the rate of inflation. This identifies the potential gain 
foregone willingly, in order to enjoy the benefits of holding the asset. 
 
Accordingly, the general formula for the expected cost of holding money may be expressed 
as3: 
 ( )η,max roC =  
 
 
Variability Caused by Period of Holding & Other Timing Factors 
 
Reed suggests that, in relation to a property asset, the calculation for measuring the cost of 
the holding period (or property “reversion”) is either the application of capitalisation rate to 
an income stream (if the property is income producing), or conducting a discounted cash flow 
analysis (DCF) if there is an irregular steam of inflow and / or outflow payments (Reed, 
2007). The latter computes the present value of an expected reversion, and in the case of a 
property model the income stream and reversion are valued in one operation.   
 
Regardless, the longer the holding period, the greater the risk, and therefore the greater the 
discount rate used in such analysis. Reed states that this applies equally for leveraged or non-
leveraged investments since there is an amortised cost in the former, or otherwise an 
opportunity cost acquired in the latter case. This is in general agreement with the Adams 
explanation of present value and time (Adams et al., 1968) whom states that in an effective 
market, the price of land will reflect capitalisation of the anticipated future flow of net rent. 
Until the time of development, the capitalisation process suggests a time path for land prices. 
A distinguishing feature of vacant land, however, is that up to the time it is developed the 
return to the owner is zero, or if we consider taxes and related expenses, negative. 
 
Theoretically, then, if the development of the land has been anticipated, the price of vacant 
land should tend to follow a time path determined by the discounting of its value at 
development at the prevailing interest rate. Changes in expectations, interest rates and 
holding costs, market imperfections, and short term construction requirements will lead to 
divergence of prices from the path. Relationships between land prices and relevant variables 
from the economy are to be anticipated. If we assume V at the time of development t, V is 
itself the present value of an expected series of net returns, and an appropriate rate of 
discount, i, the present value P, assuming continuous discounting, is as follows (Adams et al., 
1968): 
 
iteVP /=  
 
Thus the relative rate of change of the present value, with respect to t is as follows: 
 
⎟⎠
⎞⎜⎝
⎛ +−−= riori
P
dtdP /
  
 
                                                 
3  A number of interesting points are noted (Darnell & Evans, 1988) whom state that (1) the real rate of interest is never the holding cost of 
non-interest-bearing money. The real rate of interest may be seen as the opportunity cost of buying a good when holding an interest bearing 
asset is perceived as the best alternative. (2) In studies of hyperinflation, the opportunity cost off holding real balances has been identified as 
the expected rate of inflation. Since in such episodes the inflation rate persistently exceeds the nominal rate of interest, the analysis 
presented provides the explicit theoretical justification for this practice. 
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Where  
r  is the rate of real estate taxation 
V  is the value (at the time of development) 
t  is the time of development 
P  is the present value 
i  is the appropriate rate of discount 
 
In other words, the price of an undeveloped piece of land can be expected to grow at the rate ( )ri +  where i corresponds to the net rate of return which can be earned on other comparable 
investments. Adams points out that in a perfectly operating market, the present values of 
properties will be aligned to their anticipated values to the expected dates at which the 
properties will be developed. If the factors which determine development value and date of 
development are taken into account, undeveloped land prices may be expected to increase 
over time at the rate ( i + r). This is entirely the result of capitalisation and discounting. 
 
The costs of housing may relate to construction costs, land costs, costs of land purchase and 
eventual sale (i.e. taxation and professional fees), developers profit for risk-taking, and also 
financial costs including interest costs and opportunity costs. However, it is the latter that is 
considered here. This includes (Eccles, Sayce, & Smith, 1999): 
• the prevailing level of interest rates; 
• the length of time that the development takes to complete; 
• the length of time that the development takes to produce income or sell. 
 
Using this as the basis for the development of a holding cost model, the development process 
and its constraints caused by timing delays may be summarised thus: 
 
 
Adapted from source: (Eccles et al., 1999) 
 
 
As a minimum, holding costs will relate to at least the rate applicable to the funding of a 
development project, according to the nature of the Project. The generally accepted principle 
or assumption is that the development moneys will be outstanding for an average of half the 
MARKET 
CONSTRAINT 
• Land brought forward 
• Interest rates 
• Banker attitude 
• Investors attitude 
Demand 
Increases 
DEVELOPER 
IDENTIFIES 
VIABLE SITE 
RAISES MONEY
DEVELOPMENT 
IS 
CONSTRUCTED 
REGULATORY 
CONSTRAINT 
• Planning 
• Building consent 
• Site purchase 
• Other consents 
• Sell and take profit 
• Restructure finance and
take home return 
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period during which the estate is being developed and sold. Assuming a two year life (this 
obviously is derived from  marketing studies), the interest allowance is calculated on the 
development costs including the contingency allowance (Whipple, 1995). Whipple, in 
evaluating cash flow analysis, rightly emphasises the importance of timing on the 
profitability of development projects. Static models ignore a sensibly conceived scenario 
analysis. 
 
It is clear that while actual base assumptions might change significantly, present values could 
alter the calculation particularly where the timing factors run out of control. Whipple 
(Whipple, 1995) points out that because comparatively high money costs apply to real estate 
development projects, the discounting effect can become very pronounced and as a 
consequence the timing factor is of paramount importance. Therefore, a successful real estate 
development (financially speaking) is largely a product of the professionalism with which 
cash flow are timed. 
 
 
Holding Period (“Holding On”) versus Holding Cost 
 
A derivation of the holding cost concept is the “holding period”. Although related to holding 
cost, the holding period is a term generally used in association with discounting calculations 
in DCF analyses and similar studies. It refers to the period in which an investment is intended 
to be held based on investor requirements or expectations, taking into account factors such as 
anticipated market growth and inflation. It’s length can usually be determined (Reed, 2007) 
by reviewing a property’s lease expiration dates, with the length of the holding period and the 
discount rate being interactive. That is, the longer the holding period, the greater the risk and 
as a consequence, the higher the discount rate. 
 
Commercial real estate tends to have a much longer holding period than equities, due in part 
to the relatively high transaction costs and illiquidity issues (Sayce et al., 2006). Research has 
shown that a median holding period for commercial property is between 8 and 12 years 
(Collett et al. 2003). The age of property and return are key factors influencing the holding 
period , reducing in properties acquired during a recession. In the UK an analysis period of 5 
years is commonly used, 10 years is more common in the US, and 20 years in the 
Netherlands in not uncommon. Property traders may use shorter analysis periods and those 
using long term finance may use a longer analysis in line with the debt repayment period. As 
a rule of thumb the shorter the analysis period, the more sensitive the IRR and NPV will be to 
the exit valuation. 
 
A stark example of the impact of holding on” – the extent to which holding costs can promote 
action, and sometimes extreme action by land owners - can be seen in the propensity of banks 
unloading repossessed property in order to avoid future losses. Deemed “the cost of holding 
on”, a United States commentator (Suskind, 1991) observed that during a period of real-estate 
glut, banks' future losses from unloading repossessed property can run to billions of dollars 
given that sales generally fetch only 50% to 60% of the loan value. The dilemma faced in this 
situation is paradoxical: should banks sell property at “knockdown prices” and take another 
heavy charge against earnings? Or should they hold it - hoping for a higher price if the 
market recovers - and incur continuing costs of managing and maintaining the property? 
 
Holding on may also have relevance in the context of property vacancy. It has been suggested 
that it is not fully known  how the natural vacancy rate responds to improved affordability 
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(Allmendinger et al., 2005).  It is possible that a higher vacancy rate would be the norm in a 
less constrained market. For example, the Policy Exchange Research Institute in the United 
Kingdom  (Evans & Hartwich, 2005) comment that a 3.4%, vacancy rates in Britain are low 
by international standards; however this is to be expected, because at high property prices, the 
opportunity cost of leaving dwellings vacant is also high. 
 
By contrast, this paper focuses on a greenfield development context, where the holding 
period generally refers to the time during which an investment (typically made by a 
developer) is first committed, until the time of eventual recoupment upon sale.  
 
 
Taxation & Liquidity Effects 
 
Other factors might also be included under the general ambit of “holding costs”. For example, 
land taxes may not be neutral in their economic impacts due to liquidity effects. Liquidity 
effects of land taxes may be in the form of holding cost effects or capitalization effects 
(Bourassa, 1992). Bourassa also recognises that “holding cost” effects may occur when land 
is being withheld from development for non-financial reasons, such as the direct benefits of 
land ownership. Such non-financial reasons might also include processing delays by 
approving bodies and other planning matters that impact on time. Capitalization effects may 
occur when there are imperfections in capital markets which prevent the acquisition of land 
for otherwise viable projects.  
 
This augurs well with earlier work completed (Bourassa, 1988) which examines the liquidity 
effect results from increases in the rate applied to land. The incentive effect is due simply to 
the increase in supply that occurs as the excise effect of the tax is reduced. The liquidity 
effect has two components. One is the effect on current landowners, who must bear increased 
holding costs and who are thereby encouraged to improve their properties or sell to someone 
who will. The other component is the obverse of increased holding costs and is due to 
capitalization of the tax in land value. Reduced land values make it easier for potential 
developers to acquire land. 
 
Bourassa in his later analysis proceeds to examine the other economic impacts of taxes on 
land and concludes that the effect on current landowners, who must bear holding costs in the 
form of land taxes, are thereby encouraged to improve their properties to maximize return on 
investment or sell to someone who will do so. The other component of the liquidity effect is 
simply the obverse of increased holding costs; nonetheless economists generally agreeing that 
increases in taxes on land result in decreases in land value. The assumption though would 
always be that imperfect capital markets are preventing developers from obtaining sufficient 
capital for land purchases for otherwise viable development projects. This is largely an 
empirical question (Bourassa, 1992). 
 
 
The Impact of Land Supply 
 
Another perspective is the extent of house price volatility due to restriction, or otherwise, of 
land supply by governments. Commonly referred to as “land banking behaviour”, this 
strategy impacts not only the behaviour of property developers, but also housing prices – and 
therefore, affordability. The importance of this may be appreciated by considering the likely 
impact that a significant decrease in lot supply or availability might prove. For example in 
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Brisbane there was a 48% decrease in residential lot approvals in the year to the March 
quarter 2009 – representing a fall from 2,903 lots to only 1,521 residential lots in the same 
period this year (Residential land activity fact sheet - March quarter 2009, 2009). Whether 
this constitutes a propensity towards land banking behaviour may be argued, however 
research (Tse, 1998) has demonstrated that land banking behaviour is inevitably governed by 
economic conditions. In uncertain economic conditions, there may be greater uncertainty 
about future housing price appreciation which could actually have a negative effect upon the 
land-holding costs. Tse supports the argument that uncertainty increases the expected future 
value of the vacant land.  In addition, larger developers tend to spend more time and 
resources devoted to land acquisition. Further, that in the real estate industry, skills in land 
purchase and timing completions to maximise gains from house price inflation tend to be 
more important than the ability to compete through technical innovation. The inevitable 
conclusion reached is that by marketing lots sooner, and pocketing the money sooner, 
developers can reduce borrowing costs and fund new projects. 
 
In examining these issues, Tse calculates an equation that long-term land holding costs 
should cover interest costs on the basis that the amount of land sales by the government and 
land in developers’ land banks tend to decrease when market interest rates increase. 
 
The conclusion reached here is that the rate of interest can be viewed as a kind of land-
holding cost, since a developer’s optimal amount of land bank occurs when the expected 
marginal rate of return of land holdings equals the rate of interest. This has been expressed 
(Tse, 1998) as follows: 
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Where: 
k rate of return 
L loan amount 
A amount of land in land bank ( )Aθ  expected return from holding (A) amount of land in land bank 
r interest rate to finance land holdings 
 
Thus, the maximisation of the rate of return on equity is a result of choosing both the amount 
of land in a land bank, and the amount of loan.  
 
Tse also raises the question of uncertainty as a probable impactor on holding costs. A 
negative effect could be achieved where greater uncertainty about future housing price 
appreciation occurs (i.e. the expected future value of vacant land increases); whilst 
uncertainty about future increases in construction costs makes the vacant land relatively less 
valuable – making the decision to develop the land at the current time relatively more 
attractive.  
 
Constraints of planning decisions clealy impact the supply equation. Such constraints have 
been described to typically include transport, infrastructure, environmental impact, competing 
land uses, and construction capacity (Tse, 1998). However, these constraints are not applied 
uniformly and an argument exists that the amount of available land, and the supply of 
housing, may at time relate to political considerations outside of what might be otherwise 
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justified by analysing population and household growth. This leads Tse to conclude that not 
only land supply, but also planning controls, development processes and marketing practices 
are important determinants of housing supply. 
 
 
APPLICATION OF HOLDING COSTS 
 
Land Supply Problems and Linkages with Holding Costs 
 
According to a Property Council commissioned report (Australia's Land Supply Crisis - 
Supply/demand imbalance and its impact on declining housing affordability. Summary 
report: Australian Broad Hectare Land Supply Study, 2007), the worsening level of demand 
supply imbalance in the Sydney market is due to a number of factors including lack of long 
term supply which has dented confidence in the Sydney market with price ‘holding’ having 
driven consumers away. These are said to be aside from ongoing problems with infrastructure 
provision and the imposition of development levies has restricted supply; and social, 
environmental and economic issues and community and political opposition to housing 
growth. 
 
Again, while much research over the years has looked at planning from a political economy 
perspective there is increasing interest in bringing an evolutionary economics approach to the 
analysis of land and property markets. According to a University of Glasgow report (David, 
2008) few researchers have systematically employed a political economy approach to 
investigate the interaction between planning policy and property markets. The current state of 
science is thus said to be heavily reliant on neo-classical approaches to understanding this 
interaction, with some interesting recent contributions from within new institutional 
economics. However, as pointed out by David (2008), the concept of an efficient market with 
perfect information is a theoretical rather than a practical one. Much would depend on the 
clarity and certainty of any policy shift and the extent to which market operators received and 
transmitted unambiguous signals about it. In the short term, policies that impose extra costs 
on developers, especially at a time of relatively static prices, may lead to reduced 
development output. A clear policy environment that enables developers to pass extra costs 
on to landowners in the form of reduced land values is essential to avoid this in the long term. 
 
In some ways this supports the contention that holding costs may at times work somewhat in 
reverse to what would normally be expected. For example, market fluctuations may also 
impact on the viability of lot releases resulting in an amended staged release or holding back 
of lots until a positive return can be realistically anticipated (Walker et al., 2008). Therefore, 
the opportunity “cost” of holding may become an opportunistic gain; however this ignores 
risk since holding lots longer prior to release may not always produce a positive result. 
 
 
The Dimensions of Regulatory Assessment in the Greenfield Residential 
Development Pipeline: a Primary Component of Holding Costs and a Key 
factor Affecting Housing Affordability. 
 
It is suggested that the quantum of time taken by regulatory authorities to assess and consider 
applications for a particular development represents part of the holding cost calculation. In 
many instances it may even be demonstrated to represent the major component of holding 
costs. If the foregoing can be proven then there is a clear relationship with housing 
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affordability. However, these costs are not always well informed or clarified even though 
they are often noted as impacting housing affordability. As observed recently (National 
Housing Supply Council - State of Supply Report, 2009) the relationship between housing 
costs and planning regulations, charges and procedural requirements—including the impact 
of planning controls on the responsiveness of supply - has been raised regularly in the course 
of inquiries into housing affordability. The NHSC report indicates examples such as the 
Department of Community Services and Health, National Housing Strategy, AGPS, 
Canberra, 1991 and, more recently, the Productivity Commission (Productivity Commission, 
First home ownership) and the Senate Select Committee on Housing Affordability in 
Australia (Senate Select Committee on Housing Affordability in Australia, A good house is 
hard to find), June 2008. 
 
However, many of these reports struggle to quantify various components, and in particular 
they are unclear in identifying holding cost components. Although research is emerging in 
these areas - the most significant recent example being AHURI (Gurran et al., 2008) - there 
have been only limited attempts to quantify the relative weight of such costs, or otherwise 
examine the proportionate cost to a development project and ultimately determine impact on 
housing affordability. The AHURI report  referred to (a positioning paper) recognises that 
whilst there is a growing body of research and literature addressing the indirect impacts of the 
planning system on the land and housing market, particularly the link between land use 
planning and housing supply, within this broad field of work little attempt has been made to 
quantify the direct costs to housing development arising from government taxes and planning 
regulations The best estimate provided in that Report supports assertions by the sector that 
taxes, levies and compliance costs now amount to about a third of the cost of new house and 
land packages, including costs of meeting planning regulations and holding costs associated 
with the approval process (Gurran et al., 2008). It is reported that the RDC quantifies the 
impact of land supply limitations at “just under $30,000 to the price of a block of land” 
(Residential Development Cost Benchmarking Study, 2006), although Gurran notes the 
methodology for deriving this figure and the jurisdiction to which it applies is unclear.  
 
Furthermore, it is observed that currently there is no comparative source of data on planning 
regulations across Australian local government jurisdictions, with such estimates therefore 
“impressionistic at best”. The collecting of necessary regulatory data to enable such research 
in Australia is therefore “considered to be a priority for better understanding the 
relationships between broader urban planning policy settings and house price and 
affordability outcomes” (Gurran et al., 2008). In this regard it is noted that the final report 
from Gurran has yet to issue, with the next stage - empirical research - needed to verify the 
range of costs (including holding costs), under differing geographical scenarios. It is also 
noted that the case study design for the empirical research phase, includes provision for the 
calculation of both “time” and “holding cost” against a generic fee schedule containing each 
process cost, building or development control requirement, and other planning related costs 
or charges. 
 
The full RDC report (Reasons to be fearful? Government taxes, charges and compliance 
costs and their impact on housing affordability. Summary Report - Residential Development 
Costs Benchmarking Study, March 2006., 2006) acknowledges the time cost of excessive 
delays in gaining development approval is a significant cost with significant blow-outs in the 
timeframe to process applications. However, whilst observing that holding costs (interest 
costs, rates, land tax etc) increase in line with the amount of time it takes to prepare and 
assess development approvals (and therefore upward pressures being placed on the sale prices 
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to new home buyers), the calculation methodology is not transparent. Somewhat 
paradoxically, the report states that “these costs have previously been hidden from 
discussions on housing affordability”. 
 
Regardless, the scale and nature of a proposed development will determine the complexity 
and nature of the application required, and the quantum of information included in the 
application. Whilst the process itself does obviously vary from region to region, the general 
principle is that of giving legislative power to a procedure that compares what is being 
proposed, against a set of guidelines or criteria. For example, in Queensland, Australia, this 
process is determined by the “Integrated Planning Act 1997 (IPA)”, with the lodgement of a 
Development Application (DA) being a requirement for all forms of development  including, 
for example, carrying out building work , operational work , reconfiguring a lot  or making a 
material change of use (Garner & Layton, 2008). The Integrated Development Assessment 
System (IDAS) is the system established under the IPA to manage the lodgement and 
assessment of most development related activities. When submitting a DA applicants must 
demonstrate how a proposal satisfies the Development Vision, Performance Criteria and 
Performance Standards contained in the Development Guidelines. 
 
In Queensland, the Development Application process forms part of the “Residential 
Development Pipeline”, as detailed at Figure 1 below. There are a number of stages identified 
in this pipeline, ranging from “Broadhectare Land” identification and Lot Approval, through 
to dwelling approval and completion. In this model, developed by the Queensland 
Government (Department of Infrastructure & Planning), no time-frames are provided, 
however this model expands upon the earlier (Eccles et al., 1999) development process model 
outlined earlier in this report: 
 
 
Figure 1 - Residential Development Pipeline. (Barker, 2008) 
 
A more comprehensive development pipeline model suggests a six stage generic 
development pipeline for greenfield development and major brownfield redevelopment 
(National Housing Supply Council - State of Supply Report, 2009). In terms of generic 
pipeline modelling, it fills in a few gaps evident in the Queensland Government model, 
including provision for Gazettal of rezoning/ material change of use, and Negotiation of 
infrastructure levies and detailed structure planning. 
 
The National Housing Supply Council’s Report focuses on housing supply and demand 
(including projections of underlying demand and of land and housing supply over the next 20 
years), affordability issues for lower income households, and data collection and 
methodology (including the need for more sophisticated modelling). With this latter point in 
mind, it has not attempted quantification of holding costs, yet recognises their existence 
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throughout the development pipeline process which is stated to range from 6.25 years to 14.5 
years. 
 
Full detail of the NHSC Development Pipeline is shown at Table 5 in the Appendix to this 
report, however the detail may be summarised thus: 
 
Table 2 - NHSC Development Pipeline (Summary) 
Stage Time Period Notes
1. Strategic 
identification and  
designation of 
new  
land release area  
2–4 years  
Time frames vary widely 
The designation by a state or territory planning 
agency that a parcel of land or an area may have 
urban development potential is generally by 
inclusion in an urban growth boundary or in 
Queensland, identification of master planned 
area. May also include preparation of a broad 
strategic plan for the land.
2. Gazettal of 
rezoning/ material  
change of use  
1–3 years  
depends on scale and 
complexity. 
Rezoning and/or material change of use process 
is common to most States.  
3. Negotiation  
of infrastructure  
levies and detailed 
structure planning  
1–3 years 
involvement of a number 
of State government 
departments and agencies 
may significant impact 
applications proceeding
The preparation of a development plan or 
structure plan comprises more detailed site 
planning for the land and may include 
determination of development contributions. The  
4. Statutory 
subdivision and 
development 
approval  
6 months – 2 years The issue of statutory development/subdivision 
approvals - usually relate to road layouts, lot sizes 
and dimensions - sometimes streetscapes and 
house designs (integrated housing projects)  
5. Major civil 
works, servicing 
of 
allotments and 
issue 
of new titles 
1–2 years  
Subdivisions generally 
constructed in stages of 
around 50 lots and 
development of a large 
subdivision may occur 
over a number of years
Usually commences with the commissioning of 
engineering designs for the civil construction of 
the subdivision and the provision of services. The 
completion and certification of the construction 
works by approval agencies is usually a condition 
precedent to the issue of titles to the new 
residential lots.
6. Development 
approvals and 
dwelling 
construction  
9–12 months  
\Overall time frames vary 
widely 
Housing design, approval and construction - may 
be undertaken by a lot purchaser or by a 
developer/builder who intends to offer a house 
and land package. from as little as nine months to 
twelve months. 
Source: (National Housing Supply Council - State of Supply Report, 2009) 
 
As well as development application or administration fees and any contributions they may 
make for physical and social infrastructure, developers also incur expenses in participating in 
the planning process, through staff time and site holding costs while approval is sought. 
Interest must be paid on these expenses until projects are completed and sold (National 
Housing Supply Council - State of Supply Report, 2009). This represents a key component of 
holding cost. NHSC also comment that extended development delivery time frames can 
increase risks for investors, given the cyclical nature of demand factors such as immigration 
and interest rates, and supply factors such as availability of credit. In addition, there is always 
scope for unforeseen changes in the policy environment that may affect final pricing. All 
these factors impact holding costs, further complicated by the developers choosing to hold 
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land or delay the approvals process for a range of reasons. This could include awaiting 
information on infrastructure developments, project redesign, changed market conditions and 
decisions about staging land release. 
 
From the aforementioned three models (Eccles, PIFU and NHSC), a Generic Greenfield 
Property Development Pipeline has been developed in an effort to gain understanding as to 
the generic stages likely to be encountered regardless of geographical location, and the 
expected timeframes applicable for each step. This is summarised at Figure 2 below and 
further detailed at Table 4 and Figure 3 appended to this report. 
 
  
 
Figure 2- Simplified Property Development Pipeline. Adapted by the author from sources modelled by Qld & 
Federal Australian Governments & Eccles (Barker, 2008; Eccles et al., 1999; National Housing Supply Council - State of 
Supply Report, 2009) 
 
With a typical total development timeframe lasting somewhere from six to sixteen years as 
indicated by the above graphic, this might translate to a typical holding cost period from 
between four to twelve years. These periods will inevitably be site specific, with the holding 
cost period relating to a point of commencement aligned with initial investment commitment 
(occurring somewhere between stages 1 and 2), and concluding upon sale realisation for the 
whole investment (occurring somewhere between stages 6 and 8). Note in the above graphic 
(Figure 2) the Holding cost period is to an extent indeterminate at the extremities (thus the 
timeline bar fades at either end); at least in the generic model. This can only be fully 
determined on a site by site basis. 
 
These time variations alone, superimposed by interest rate variations over the time period and 
the time required for full realisation, all contribute to the difficulty in arriving at a rigorously 
computed holding cost calculation(s). Tranched financial arrangements for land acquisition, 
re-financing during the course of a land development project (typically undertaken especially 
in the case of larger projects), and various market constraints additional to those mentioned, 
all add further complexity. 
 
Larger greenfield projects will also typically encompass both direct land sales, and combined 
house / land sales – the latter constructed by the developer offering a house and land package. 
This typically involved strategic marketing approach. In some instances, not withstanding the 
holding costs, it is better commercially to wait for more favourable economic conditions 
which will support selling points that represent sustainable levels of profitability (Walker et 
al., 2008). In addition, difficulties in establishing agreement over what a realistic 
infrastructure contribution fee should be, particularly in regards to altered development 
yields, also represents potential delays. Walker also highlights instances where a lack of 
infrastructure led to delays in the development of the entire project. The consequence of this 
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is that while some portion of a project could proceed, a number of lots would be held back 
until the appropriate water and sewerage or similar infrastructure were in place. 
 
All these variations must be taken into account as part of the holding cost calculation, 
inferring the calculation of a series of present value calculations over even modest land 
development projects. 
 
 
The Impact of Highly Regulated Environments & Commercial Risk 
 
It is not unreasonable to surmise that larger and more complex development applications take 
a longer period of time for regulatory authorities to assess how, or if, the guidelines are met 
which enable approval. However, this is time during which a developer must “carry” any 
costs outlaid on a particular project, and in the case of large residential estate developments, 
it is more likely to be lengthy than not. This period can therefore represent a significant 
component, but certainly not the only component, of “holding costs”. 
 
The correlation between land supply restrictions and affordability may be logically explained 
by the assertion that holding costs inevitably reside alongside increased time taken for 
regulators to process development applications. However, some researchers (Gurran et al., 
2007) have compared outcomes achieved in levels of affordable housing in the UK and 
Netherlands as against Australia and North America, concluding that a strong government 
role (as against the quantum of government involvement) in urban policy and land regulation 
can explain the achievement of higher levels of affordable housing. This seems to augur with 
Tse’s conclusions for the Hong Kong market (Tse, 1998) where it was demonstrated that the 
imposition of more “land-sales restrictions” by government will actually lower the level of 
land prices. 
 
Successful policy interventions are likely to require an appropriate mixture of policy types, 
rather than placing undue reliance on a single type of policy. Market regulation through 
development control and management and building regulations certainly has a role to play in 
influencing market behaviour, but it would be mistaken to rely on regulation to change 
market cultures (David, 2008). It is argued here that the case of residential development 
highlights the need for a broad and holistic understanding of how the regulatory environment 
created by planning and building regulations interacts with land and property markets. It 
would be erroneous to concentrate too narrowly on immediate market regulation and neglect 
the ways in which policies which seek to shape or stimulate the market have important and 
sometimes unexpected consequences on markets structures and cultures. 
 
In consideration of the above, it is submitted that whilst a link exists between the delays 
experienced in obtaining planning approvals, and housing affordability, that link – although 
likely - does not necessarily establish itself as a holding cost. 
 
It may also be contended that delays in the production process also lead to reduced or 
cancelled financial returns due to substantial holding costs. A recent UDIA commissioned 
report (Walker et al., 2008) suggest that like all industries, time is of the essence to the land 
development business – however the commercial requirements of the land development 
industry often are not appreciated. It is held that developers only have a finite set of options 
available to them which define the commercial requirements of land developments. These 
options include: continuation to develop residential product at significantly reduced 
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profitability (or potential loss); project deferral until such time that market conditions support 
sustainable sales rates at price points that ensure a viable project; and finally to on-sell the 
project to a third party prepared to take on the risk. Walker suggests these responses are not 
land banking, nor do they represent deliberate attempts to drive up land prices. It is suggested 
that “these actions are legitimate commercial responses to the need to produce lots in a 
viable manner”. 
 
 
Calculating Holding Costs for Individual Projects – comparison with estimates 
derived for the Queensland Housing Affordability Strategy 
 
Holding costs in the case of new land or greenfield development potentially represents a 
significant cost that is considered by many commentators to be ultimately borne by 
consumers (end purchasers). The key questions here are: 
• In the case of specific projects, what is a likely outcome in the particular instance? Is 
this likely to be of greater significance for a specific project area compared to others?  
• Are there other costs associated with holding that potentially act to drive up prices, e.g. 
what is the impact of unnecessary delays in development assessment resulting in higher 
costs because of associated delays? 
 
It is these questions that may have provided the foundation for the development of the 
Queensland Housing Affordability Strategy (QHAS), in particular the concept of bringing 
greenfield land into development ahead of time frames – a matter which is well entrenched 
within the QHAS philosophy.  This strategy recognises that holding costs in the case of new 
land or greenfield development, potentially represents a significant cost that is ultimately 
borne by consumers (end purchasers). This approach of the QHAS, at least theoretically, is to 
counter this effect by enabling land to be brought onto the market in the short to medium 
term, increasing market competition and choice (South East Queensland Infrastructure Plan 
and Program 2009-2026, 2009). Whilst an assessment of the provision of associated 
infrastructure and services is obviously also crucial, the speeding up of such processes are 
necessary if the issue of affordability is to be adequately addressed. 
 
It is apparent that recognition of the holding cost burden underpins a desire to streamline 
panning and approval processes. This may be seen in policy decisions made subsequent to 
implementing the QHAS. For example, it has been reported (Delivering the Queensland 
Housing Affordability Strategy - Greenfield land supply in South East Queensland, 2008) that 
the state government has recently identified around 42 greenfield areas that could commence 
development in the short term, ranging in size from 100ha to 5,000ha . This is greenfield land 
in the Urban Footprint which is either ‘committed’ or ‘potentially’ available for development. 
It has been recognised that the efficient, timely and cost-effective delivery of infrastructure is 
critical to the development of greenfield areas.  
 
The QHAS suggests that development holding costs during the assessment period can add 
between $15,000 - $20,000 per dwelling (South East Queensland Infrastructure Plan and 
Program 2007-2026, 2007) – as observed by Elliot previously in this paper. The QHAS 
recognises that this cost is passed on to the end purchaser, but can be significantly reduced by 
a more efficient planning and development assessment system. It is contended that not only 
do unnecessary delays in the development assessment process result in sometimes substantial 
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delays in bringing land and housing to the market, but particularly in areas of high growth it 
can lead to higher development costs. 
 
The importance of the calculation has been the subject of considerable political debate 
particularly during 2008. In 2009, other matters (world global financial crisis especially) have 
probably overshadowed the level of debate. Historically low interest rates may have also 
played their part in masking fundamental questions related to elements impacting housing 
affordability. In the case of Queensland, it has nevertheless been an integral part of the 
Housing Affordability Strategy, which is itself embedded with the South East Queensland 
Regional Plan. It is stated within the Plan that the strategy will ensure state land and housing 
is brought to market quickly and at the lowest cost (South East Queensland Regional Plan 
2009-2031 2009). This is to be achieved by “reducing the timelines and associated holding 
costs of bringing new housing to the market”. A more competitive and responsive land and 
housing market is the intention. 
 
The QHAS is spearheaded by the Housing Affordability Fund which has been stated to 
provide an investment of $512 million over the next five years4 to lower the cost of building 
new homes. In addition to the offset of infrastructure costs, the fund has been mooted to 
address “significant barriers to the supply of housing development” (Taylor, 2008) which 
includes holding costs – defined as being those costs incurred by developers as a result of 
long planning and approval waiting times. This announcement states that up to $30 million 
will be used to develop IT infrastructure and software to roll out nationally, electronic 
development assessment systems and online tracking services to reduce red tape and 
streamline planning approvals. 
 
It has been observed (National Housing Supply Council - State of Supply Report, 2009) that 
the Australian Government’s Housing Affordability Fund, a five-year, $512 million 
investment, will also address some areas that represent significant barriers to the supply of 
affordable housing, namely: 
• the ‘holding’ costs incurred by developers as a result of long planning and approval 
times, such as interest paid to banks while awaiting development decisions by 
councils 
• infrastructure costs, such as the laying of water pipes, sewerage, transport and the 
creation of parks. 
 
Operating in tandem with the QHAS in Queensland has been the newly established Urban 
Land Development Authority. Its mandate reflects QHAS philosophy, in particular that 
related to housing affordability, and specifically the speeding up of property development 
“red tape” processes. The ULDA has eight areas located within Queensland that they are / 
will be responsible for, and are concentrating on five of those areas which include Bowen 
Hills, Northshore Hamilton, Woolloongabba, Fitzgibbon and Mackay. Online information 
("Urban Land Development Authority website," 2009)  indicates that Bowen Hills, 
Northshore Hamilton and Fitzgibbon have been declared Urban Development Areas (UDA) 
with the ULDA is now responsible for assessing development applications in these areas.  
This is achieved by the UDLA assume the planning powers of local government and some 
state agencies – including assessing and deciding development applications within areas that 
have been declared Urban Development Areas (UDAs). In addition the ULDA will also 
                                                 
4 The Fund has been announced by the Rudd Government as part of their total commitment to the Housing Affordability Fund which 
amounts to $512 million over a five year period, with $359 million allocated in the next four years. 
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develop key sites and priority infrastructure within UDAs, with the objective of working 
collaboratively with local government and developers to provide affordable housing on 
declared sites.  
 
It is noteworthy that the ULDA intends to make housing more affordable by addressing 
factors that they perceive impacts on the price of new housing. This is stated ("Urban Land 
Development Authority website," 2009) to include “getting land to market faster, 
streamlining development approvals, and simplifying planning requirements.” The primary 
way this is intended to be achieved is by speeding up the development assessment process. 
Although no acknowledgement is given on their website, the ULDA appears to directly quote 
information contained in the QHAS by stating that “delays in the development assessment 
process can increase development holding costs between $15,000 to $20,000 per dwelling, 
which is typically passed on to the end purchaser”. However, there is no indication of 
methodology used to derive this amount. 
 
 
A Preliminary Economic Model Examining the Effects of Time for a Property 
Development project 
 
A preliminary economic model designed to examine the effects of time - particularly 
focusing on holding costs - on a typical greenfield land development project in south-east 
Queensland tend to support the QHAS estimations (Garner, 2009). The results obtained 
highlight that even small shifts in assessment period can significantly affect housing 
affordability, and emphasises the need for timely processing by regulatory authorities. 
Summarised results are shown on Table 3 in the Appendix of this paper. 
 
Using a range of assumptions used to create a “base case scenario” it demonstrates that in a 
typical operating scenario, the total holding costs for a project equate to approximately 
$15,000 per lot, assuming it will take a total of 18 months for the assessment of planning and 
building consents (including DA). However, for every month the assessment time is delayed, 
the end-user will pay extra $500 more. It is noted that those assumptions having the greatest 
impact include interest rates, and development timing (incorporating holding period). Initial 
acquisition cost and developers margin tend to be a functions related to gross realisation 
expectations. If these timeframes are further extended, the model demonstrates that holding 
costs could climb to $40,000 per lot and beyond, if the time taken for assessment exceeds 5 
years.  
 
This does not account for interest rate variation which could potentially have an even greater 
impact. The model indicates significant sensitivity to the rate of interest and its impact over 
time. This is logical since it is interest rate equivalent that underpins the holding cost 
calculation. This can also be expressed concurrently in housing affordability terms.  This may 
be demonstrated by comparison of the base case scenario which is predicated on the basis of 
an interest rate of 9% effective per annum. Based on a 5 year assessment period, should this 
rate increase to 12% then the holding cost charge rises from $354 per month monthly 
mortgage equivalent (representing 6.5% of household income), to $432 per month which is 
slightly under 8% of household income. The curve is logarithmic since the impact becomes 
more pronounced as the interest rate increases. For example, at an extreme of 20% interest 
charge, the holding cost charge rises to $663 per month monthly mortgage equivalent or 
12.2% of household income. 
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CONCLUSIONS 
 
This paper has examined various models utilised for both defining and measuring holding 
costs. Whilst most ultimately rely upon derivations of the Present Value / discounting 
approach, the application of these “first principles” varies widely. As a result, the 
methodology used in calculating holding costs also has wide variation. On many occasions, 
the methodology utilised is not readily apparent, including disclosure of major assumptive 
variables such as interest rate(s) and timing. This lack of information makes it difficult to 
determine the degree of rigour that has been applied, which in turn does not provide 
confidence in the derived outcomes. 
 
In some instances, holding costs are even completely ignored in determining the total costs 
involved in the development pipeline. Perhaps one reason for this is their “hidden” nature, 
with difficulties in their calculation often experienced due to uncertain or imprecise timelines. 
Some of the theory behind holding cost methodology, including liquid effects and other 
aspects, add further complexity. Whilst a generic pipeline model has been readily developed, 
it is apparent that wide variations exist in the nature of holding costs which have great 
dependency on site specific variables. This complexity in deriving holding cost calculation 
may therefore explain why commentators usually provide vague, limited, or even no detail 
when applying holding cost theory to generic or specific land development projects. 
 
Despite this lack of detail, significant resources have been poured into policies designed to 
inhibit the holding cost effect in Australia. In the case of Queensland, this includes the 
implementation of the Queensland Housing Affordability Strategy, and the creation of the 
Urban Land Development Authority. In addressing the broader issue of housing affordability, 
it is apparent that a large part of that involves the containment of holding costs especially that 
related to timelines involved in regulatory assessment and planning. 
 
Holding costs and its relationship with opportunity cost, as just one element of housing 
affordability have also been examined, together with a preliminary assessment of the possible 
linkages with regulatory assessment periods and their impact. It is apparent that some 
ambiguities emerge as a result of distinguishing the strength, as against quantum, of 
regulation. There can be opposing effects. 
 
Whilst recognising that holding costs are only one contributor to the housing affordability 
equation, it may be reasonably concluded that it is a clearly significant factor. However, there 
needs to be significantly more research into it’s underlying nature and effects, and in 
particular, an analysis over time.  The need for a broadly based analysis by regions and towns 
in Australia, i.e. empirical case study analysis, cross-referencing with a rigorous international 
comparison study, is indicated. Since the issue of housing affordability itself has a space and 
time variance, such analysis needs to be conducted over time. Additional consideration of 
further market and non-market variables and their likely impact on housing affordability 
would also be required to assist in determining the total impact of holding costs. 
  
P a g e  | 23 
 
16th Pacific Rim Real Estate Society Conference, Wellington, New Zealand. 24-27 January 2010 
APPENDICES 
 
 
Table 3 – Impact of Holding Costs on a Greenfield Development Project(Preliminary Model) – 
Selected Timeframes 
 
(Garner, 2009) 
 
Economic Analysis to Examine the Sensitivity of Time on a Development Project 
 
Pe r Lot 
 
BASE 
CASE 
SCEN ARIO
      
TIME (m onths) Planning & Building Conse nts inc luding DA  18 0 12 24 36 48 60 
TOTA L HOLDING COSTS FOR  P ROJEC T $14,2 94 $5 ,441 $1 1,245 $17 ,444 $2 4,069 $31, 154 $38,738
Tot al costs of m ortga ge repayments du e to holding 
costs, p er m onth $13 0 $50 $103 $159 $220 $284 $354
Loss of interest due to assessment period $5,33 0 $0 $ 3,476 $7 ,265 $1 1,395 $15, 897 $20,804
Tot al costs of m ortga ge repayments du e to 
assessm ent  period,  per month $ 49 $0 $32 $66 $104 $145 $190
Cost of m ort gage repayment  as a result of 
assessm ent  period as a % of average ho use hold 
in com e 1.67% 0.00% 1.09 % 2.27% 3.57% 4.98% 6. 51%
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Table 4- The Generic Greenfield Property Development Pipeline & The Impact of Time 
Stage 
(commencing from 
perceived Demand 
Increase) 
1. Strategic 
identification 
and 
designation 
of  new land 
release area 
2. Gazettal of 
rezoning/ material 
change of use 
3. Negotiation of 
infrastructure levies 
and detailed structure 
planning 
4. Statutory subdivision 
and development 
approval 
5. Major civil works, 
servicing of allotments and 
issue of new titles 
6. Land Sale  
AND / OR 
7. Development 
approvals and 
dwelling 
construction 
8. Dwelling 
Completion 
Milestone  DEVELOPER 
IDENTIFIES VIABLE 
SITE 
Regulatory Constraints 
operate, e.g. planning, 
building consents, site 
acquisition / purchase; 
other constraints  
 DEVELOPER RAISES MONEY 
Market constraints impact timeframes which vary 
considerably (e.g. interest rates, bankers / investor 
attitudes, land bought forward) 
 DEVELOPMENT IS CONSTRUCTED 
Additional finance restructuring typically undertaken 
 
Time 
(6 years minimum, to 
16 years maximum) 
2–4 years 1–3 years 1–3 years 6 months – 2 years 1–2 years 6 months -2 
Years 
OR 
9–12 months 
milestone 
Detail  Identification 
of master 
planned area 
(in Qld, 
within defined 
Urban 
Footprint) 
Rezoning under 
local government 
planning 
instruments is 
generally initiated 
by the proponent – 
time dependant on 
scale and 
complexity 
Landowner/ developer 
undertakes the 
development/ structure 
planning process with a 
view to obtaining the 
necessary approvals – 
time usually depends on 
the quantum of 
government 
departments responsible 
Issue of statutory 
development/subdivision 
approvals is the 
responsibility of the 
relevant local authority 
which responds to 
developer-initiated 
applications (road layouts, 
lot sizes and dimensions) 
generally on a stage-by-
stage basis 
Completion and certification 
of the construction works 
(undertaken by the 
landowner/developer) by 
approval agencies - 
subdivisions usually 
constructed in stages of 
around 50 lots - development 
of a large subdivision may 
therefore occur over a number 
of years.  
housing design, 
approval and 
construction - 
may be 
undertaken by a 
lot purchaser or 
by a 
developer/builder 
who intends to 
offer a house and 
land package 
 
PIFU Residential 
Development Pipeline 
nomenclature 
• Broadhect
are Land 
  • Lot Approval • Operational Works 
• Lot production  
• Lot registration 
• Dwelling 
approval 
 
Typical Holding Cost 
period incurred by 
developer from initial 
investment or 
commitment 
(4 years min. to 12 
years max.) 
 
       
Adapted by the author from sources modelled by Qld & Federal Australian Governments & Eccles (Barker, 2008; Eccles et al., 1999; National Housing Supply Council - State of Supply Report, 2009) 
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Figure 3- Generic Property Development Pipeline 
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Table 5 NHS Model: Six Stage Generic development pipeline for greenfield and brownfield development 
(Total elapsed period ranges from 6.25 years to 14.5 years)  
1. Strategic 
identification 
and  
designation of 
new  
land release 
area  
 
2–4 years  
Stage 1 – The designation by a state or territory planning agency that a parcel of land 
or an area may have urban development potential is generally by inclusion in an 
urban growth boundary (Victoria and South Australia) or may be by some other form 
of designation, such as identification of master planned area in Queensland or urban 
zoning under a region scheme in Western Australia. This stage may also include 
preparation of a broad strategic plan for the land. The strategic identification stage is 
generally initiated by a proponent, but may also be initiated by the state planning 
agency or local government. Time frames vary widely but can take from two to four 
years.  
2. Gazettal of 
rezoning/ 
material  
change of use  
 
1–3 years  
Stage 2 – The rezoning and/or material change of use process is common to most 
States. Rezoning under local government planning instruments is generally initiated 
by the proponent. While there may be some expectation of time frame compression of 
the rezoning process once the land has been identified at Stage 1, rezoning usually 
takes between one and three years depending on scale and complexity.  
3. Negotiation  
of 
infrastructure  
levies and 
detailed  
structure 
planning  
 
1–3 years  
Stage 3 – The preparation of a development plan or structure plan comprises more 
detailed site planning for the land and may include determination of development 
contributions. In some states, detailed site planning may be a prerequisite for zoning. 
In most cases, the landowner/developer undertakes the development/ structure 
planning process with a view to obtaining the necessary approvals from the relevant 
local government agency. The involvement of a number of State government 
departments and agencies that are responsible for hard infrastructure (such as roads, 
water, electricity, sewer and public transport) as well as soft infrastructure (such as 
schools and health facilities) may have a significant role in determining if, and how 
quickly, applications proceed.  
4. Statutory 
subdivision and 
development 
approval  
 
6 months – 2 
years  
Stage 4 – In most states and territories, the issue of statutory development/subdivision 
approvals is the responsibility of the relevant local authority which responds to 
developer-initiated applications generally on a stage-by-stage basis. These approvals 
usually relate to road layouts, lot sizes and dimensions and sometimes streetscapes 
and house designs where integrated housing projects are being developed. This stage 
may take from six months to two years.  
5. Major civil 
works, servicing 
of 
allotments and 
issue 
of new titles  
 
1–2 years  
Stage 5 – This stage usually commences with the commissioning of engineering 
designs for the civil construction of the subdivision and the provision of services. The 
completion and certification of the construction works by approval agencies is usually 
a condition precedent to the issue of titles to the new residential lots. In general, 
subdivisions are constructed in stages of around 50 lots and development of a large 
subdivision may occur over a number of years. Construction is undertaken by the 
landowner/developer, while state servicing agencies (for example, in relation to 
water, power, sewerage, roads) may have a major role in the certification process. 
The design, construction, certification and titling processes may take in aggregate 
from one to two years.  
6. Development 
approvals and 
dwelling 
construction  
 
9–12 months  
Stage 6 – This stage covers housing design, approval and construction. This may be 
undertaken by a lot purchaser or by a developer/builder who intends to offer a house 
and land package. Most local authorities require development approval for detached 
housing to deal with setbacks, overlooking, privacy and parking issues. Overall time 
frames vary widely from as little as nine months to twelve months.  
Source: NHSC (National Housing Supply Council - State of Supply Report, 2009)
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